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Who am I?  

• Diagnosed with HL @ 9 
mos. 

• 1st C.I. @ 4 years 

• 2nd C.I. @ 15 years 

• Diagnosed with Usher 
Syndrome @ 16 years 

• Oral, mainstream 
education 





  

• Completed Ph.D. 2017 

• Completed Au.D. 2018 

• NECHEAR Au.D. 

• Co-president elect of 
HLAA ECC  

 



Listening Effort 



Background 



• Definition of LE 

 
• Pichora-Fuller et al., 2016: “the mental energy needed 

to attend to an auditory message”  
 

 



ELU Model  

 

FUEL Model 

 



Listening 
Effort 

Device Factors 

• Aided Benefits 

• Noise Reduction 

• Directional Microphones 

Signal Factors 

• Reverberation 

Physiological Factors 

• Pupillometry 

• Skin Conductance 

• Cortisol Levels 

• Heart Rate Variability 

Cognitive Factors 

• Attention  

• Working Memory 

Personal Factors 

• Motivation 

• Job Control 

Current Literature 
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Other 
factors? 



Findings 



 

• “James” 

• 68 years  

• Mild to moderate high 
frequency hearing loss 

• Wears hearing aids 

• Mild social and 
emotional handicap 



 

• “Leah” 

• 63 years 

• Long-standing severe 
hearing loss 

• Wears hearing aids  

• Mild social and 
emotional handicap 
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Qualitative Analysis 
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22 

• Signals & Environments 
• Bad Signals 

• Good Signals 

 

 

 



• Signals and Environments 
• Bad Signals 



• Signals & Environments 



• Signals & Environments 

• Good Signals  

• Volume 

• Clear, distinct voices 

• Slower speeds 

• No background noise 



• Signals and Environments 
• Environments 

• Bad Environments 

• Good Environments 

 













“When everyone ran out of the room for the coffee 
break, the room itself was a little quieter. Had 
some conversation then” (P013) 
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“The room is echoey *sic+ and I can’t hear. I take 
yoga classes and I’ve decided I am going to tell 
every yoga teacher that I am hearing impaired or 
else I’m not going to be able to *follow+” (P017) 
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• Physical Factors 
• Fatigue 

“I’m usually tired at the end of the 
day... from listening all day” (P009) 



• Physical Factors 
• Pain 
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• Cognitive Factors 
• Processing 

“I also think that the act of engaging, even though there’s no stress with it- I 
mean I’m totally into going to see these people, but for me, it’s a cognitive effort 
that’s a much different order of magnitude that’s much more different than [my 
husband’s+ cognitive effort.  Because I’m not just processing their content, I’m 
also trying to extract comprehension” P007 

 



• Cognitive Factors 
• Vigilance 

Waiting rooms, Bank lines, DMV lines, or any place where you are waiting to be 
called upon-- This is extremely tiring because I feel I cannot relax for fear of not 
hearing when they call for me. It is another situation where I must remain at 
high alert. It is not always possible to sit strategically because the best hearing 
seats are often taken. Almost all places have a TV playing which adds to the 
background noise and my internal stress. If the wait is a long one (like in doctors 
offices) I often worry that my name was called and I missed it. I usually bring a 
book but can never relax enough to read it.” P006 
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• Social Support 
• Personal Factors 

• Social Support 

“when somebody says something 
that she figures I probably didn’t 
hear, she’ll just tell me.” (P002)  



• Personal Factors 
• Lack of Social Support 

 
We got seating arrangements, and I had told them over a year ago saying please make 
sure I’m up against a wall or in a corner, so that something will catch the sound, as 
opposed to leaving me in the center… which would be problematic… So the seating 
arrangements come, and I said to my boss, “Can I see where I’m sitting?” And the 
response was “No. No you can’t because we’re not telling anybody until we get there.” I 
said “Well, you know I’m not asking for like special favors or whatever, let’s make sure 
we’re proactive.” And the response was “Well if you don’t like your seat, the 
commissioner said in six months you can put in for a request to move.” And I said, “You 
know I’m sorry, you want me to not be able to do my job for six months.” I wrote an 
email… saying… you need to recognize that 1) it will put up a barrier, I won’t be able to do 
my job, which I’m concerned about and 2) you know it does add to my frustration and my 
anxiety you know the fact that I have to work this much harder to be able to do *my job+” 
(P014) 
 



• Personal Factors 
• “Deaf Look” or “Deaf Stare” 

“you’re focused on my face, you were reading 
my lips, she said I knew right away. She said 
and I realized you didn’t have hearing aids 
and I wondered if you knew how intense you 
were” (P007)  
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• 4 categories of Mediating Factors: 
• Anticipatory Strategies: approaches used to prepare for 

the communication interaction & the expected LE 

• Repair Strategies: tactics used during communication to 
ward LE or after a breakdown has occurred in the 
communication interaction or LE levels are too high  

• Cognitive Strategies: mobilization of brain power to 
understand, fill in gaps, and pay extra attention  

• Lifestyle Strategies: attitudes and behaviors 
incorporated into one’s daily life that address LE 

 



• Mediating factors 
• Anticipatory Strategies 

 



 “I start with I’m hearing impaired, you 
need to go slowly” (P014).  

“I have a severe hearing loss so if you can speak 
little bit slowly, and with volume, that would be a 
huge help to me” (P015).  



• Mediating Factors 
• Repair Strategies 



• Mediating Factors 
• Cognitive Strategies 



“... I was listening to what they were 
saying, but I was also repeating in my 
mind to make sure I heard it correctly” 
(P008) 



• Mediating Factors 
• Lifestyle Factors 

 



• Mediating Factors 
• Lifestyle Factors 
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• Future Directions 

• Collecting more subjects! 

• Hearing aid users: Diving deeper into themes 

• Cochlear Implant users 

• Bimodal users 
 



Questions? 



Episodic Buffer Long Term Memory 

Explicit Processing 

Speech Specific Sign Specific 

Multimodal Language 
Input 

Implicit Processing 

Understanding 
Output 

59 (Ronnberg, Lunner, Zekveld, Sorqvist, Danielsson, Lyxell, Dahlstrom, Stenfelt, Pichora-Fuller, & Rudner, 2013) 



Input Related Demands 
 

• Source Factors 
• Transmission Factors 
• Listener Factors 

• Message Factors 
• Context Factors 

Arousal 
 

Available Capacity 

Allocation Policy 

Output 

Attention Related Responses 
 

• Cognitive Behavioral 
• Brain 

• Autonomic Nervous System 
• Subjective Self Report 

Automatic Attention 

Intentional Attention Evaluation of Demands 
on Capacity 

60 (Pichora-Fuller, Kramer, Eckhert, Edwards, Hornsby, Humes, Lemke, Lunner, Matthen, Mackersie, Naylor, 
 Phillips, Richter, Rudner, Sommers, Tremblay, & Wingfield, 2013) 


